Unexpected effect of rifampin on the pharmacokinetics of linezolid: in silico and in vitro approaches to explain its mechanism.
The effect of rifampin on the steady-state pharmacokinetics of linezolid was evaluated in an open-label, multiple-dose, crossover study in 16 healthy subjects. When coadministered with rifampin, area under the plasma concentration-time curve over the dosing interval and maximum concentration values for linezolid were reduced approximately 32% and 21%, respectively. Time to maximum concentration and apparent volume of distribution were generally similar between treatments. The mean half-life and apparent oral clearance were decreased for the combination treatment compared with linezolid alone. In vitro and in silico approaches were used to evaluate this interaction. In human hepatocytes, the metabolism of linezolid was increased by 1.3- to 1.6-fold when the cells were pretreated with rifampin, compared with a 19- to 40-fold increase in testosterone metabolism, a positive control for cytochrome P4503A activity. This increase in linezolid and testosterone metabolism was partially inhibited (~50%) by ketoconazole. Modeling of these data using Simcyp suggested that rifampin inducible drug metabolizing enzymes, such as cytochrome P4503A, have a very minor contribution to linezolid clearance, which increases when rifampin is coadministered. The clinical significance of the decreased linezolid levels is unclear. Linezolid and rifampin administered alone or in combination was generally safe and well tolerated.